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CONFIDENTIAL I'P5 RZFORT NO. 1126

Ionctioning Test of P.D. Rocket Tuze [-2027

PART A
SYNOPSIS

1, Picatinny Arsenal was requested by Army Ordnance on

26 October 1950 to develop a mechanical fuze for tiae 24¥79 FINR
incorporating the clockwork typc of arming mechanism found in
the Navy Mk 176 fuze, It was further specified that the fuze
should have 2 baffle delay type of detonator to provide impact
functioning dclay for defcat of aircraft.

Static tests at Picatinny Arsenal revealed that satisfactory
delay times could bc cbtained when the baffle plates were rcmoved
from thc delay dctonator and tihiat the standard deviation vwas
decreased when this was donce Delay times of 539 nicroseconds were
obtained with a standard deviation of 179 microseconds.

2. The objects of these tests were:

8¢ To determine the minimum thickness of sluminum tarzet and
maximum angle of obliguity against which the T=-2027 fuze will
function.

be To determine the impact delay time against minimum and
maximum target thickness,

ce To determine the impact delay times with the fuze 5
conditioned at high and low temperatures,

3. It is concluded that the T=2027 fuze fired for target impact
at velocities of approximately 2100 ft./second will:

a. Function with reasonable consistency on

(1) %020 or heavier aluminum alloy at 60° obliquity at
gmbient end elevated temperature,

(2) %080 or heavier sluminum alloy at 0° obliquity

at -30°F, .

(3) 9250 2luminum alloy or mild steel at temneratures i
ranging from ~-30°F, to 130°F, |
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bs Then detoncting after impact on torgets 912% and thinner,
usually have a delay greater than 500 microseconds, »ut when
detonating on %250 and heavier targets often have a delay less
than 500 microsecconds,

4, It is rccommended that work be continmued on the develoovment of
a delay elemcnt for the T-2027 fuze thet will not (1) have its
impzact sensitivity reduced =t low temperatures, znd (2) have its
decleoy time reduced wien subjected to heavy impacts.
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INTRODUCTION

l. (UTHORITY:

These tosts were conducted in accordance with Test Program
Requcsts Nos. 3492, 3586 2nd 3609 of Picatinny Arsensl, submitted
as cnclosures to rcferences (2), (b) cnd (c) respectively. Refer-
ence (d) authorized the conduct of the tests,

2. REFERENCES:

e Picctinny Arsennl Conf ltr ORDBB-TE2 471,94/64-170
S. e Bush/aom/6175 of 4 Scp 1552 with 0CO Conf
1st End ORDTL 0.0.471.32/1603(c) J. I. Kistle/rw/77803
of 15 Scp 1952

b, Picztinny irscnal Conf ltr ORDBB-TE2 471.94/64-197
Se. d. Rusia/gih/617 of 29 Dec 1952 with OCO Conf
1st Znd OROTL 0.0.471.82/1933(c) ORDBE-TE2 471,94/64-197
Ze Be Andrews/pd/77803 of 6 Jan 1993

ce Picotinny iLrsonal Conf 1ltr ORDBB-TE2 471.,94/90-3
S. H. Rush/gjh/6175 of 25 Feb 1953 with 0CO Conf
1lst End ORDT. 0.C.471.82/135(c) E. Be Andrcows/rw/53775
of 5 Mer 1953

d. BUORD Restr 1ltr S78-1(26) Re2b-DBLeP:bjn of 11 Apr 1952

3+ BALCKXGROUND:

Picatinny irsencl was rcequested by LArmy Ordnence on
26 Octobor 1950 to dcvelop a mechanical fuze for the 2975 FFAR
incorporating the clockwork type of erming mechonism found in
the Navy Mk 176 fuze. It wos further specificd that “he fuzo
should have a bafflic delay type of dctonator to provide impact
functioning deley for defoeeat of aircraft.

Static tosts ot Picatinny Lrsonal rcovealed thet satisfactory
delay times could be obteined when the baffle plates were removeqd
frow tho delay detonetor and that the standard deviction wes
decreascd when this was donc, Delay times of 939 microscconds
ware obteined with ¢ standerd doviztion of 179 microscconds,
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4, OBJECT OF TEST:

asy To determine the minimum thickness of aluminmum torget and

maximum angle of obliquity against which the T-2027 fuze will
funct;on.

be To determine the impact delay tinme against minimum and
maximum target thickness,

¢ce To determine the iupact delay times with the fuze
conditioned at high and low temperatures,

5¢ PERIND OF TEST:

a. Dates Project Letters 15 Sep 1952
6 Jan 1953
5 Mar 1953

be Dates Necessary Material Received 13 Oct 1952 to
2 Mar 1953

c. Date Commenced Test 4 Nov 1952

d. Date Test Completed 20 Mar 1953

6. REPRESENTATIVES PRESENT:
Mr. S« He Rush Picatinny Arsenal
PART C
DE ES

7. DESCRIPTION OF ITEM UNDER TEST:

a. The T=2027 fuze is essentlally the same as the Navy Mk 176
or EX-100 fuze, shcvm as Figure 1, Howeverz the explosive loading
in the rotor has been changed as showm in Figure 2, In this fuze

it consists of ar obturated »rimer and detonator :tith an alr gap
between then,

be The firing pin has also been modified so that it now has
a hemispherical tip rather than a points, The T-2027 fuzes used
in this test vere actually made from Mk 176 fuzes having the
~evisions noted abovs incorporated in them,
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€. DESCRIPTION OF TEST EQUIPKENT:

Heads: 2475 Mk 1 Mod 2, HBX-1 loaded and
Comp B loaded

¥otors: 5%C Mk 10 Mod 5 (2 per round)

Head to lotor Adapters: Aluminum, Picatinny Dwge PX-0=539

Launcher: NPG 1050 ft.

Targets: %016 Alumimum 52S0 Alloy, %020 to
1250 alumirmum 24ST alloy and %250
mild steel

Camera: 35mm Fastax

Velocity Measurements: Solencids with oscillograph

Fuze Delay Measurementss: U009 lead foil, photo=eclectric cell,
Tektronix osciiloscope wvith Land
Camera

. Temperature concitioning equipment,
9. PROCEDURB:

as Fuzes roquired to be fired at cextreme temperatures trero
temperaturce conditioned in tho loaded heads for 24 hours before
firinge Thoe 2§79 heads were asscmbled to 5" EVAR motors through
the medium of special aluminum adapters. A sccond 5 HVAR motor
was used in tandcem as a ''booster" to obtain higher striking veloci-
ties and increasc the acceleration pericd of the rounds. This fuze
requires a minimum acccleration of 20 G's to bte maintaincd for at
least onc (1) sccond or it will not arm. The 5" HVAR motors wore
usaed rathor than a 2979 motor due to the short range available vwith
this track vhich does not permit a 2975 motor to attain full veloc-~
itys The tergets werc positioned 250 ft. beyond the muzzlo of the
1050 ft., launchor during tho first two (2) increments of tic test
and 400 ft, for the third.
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be Fuze delays were obtained in three (3) ways:

(1) Visually - the absence of fragment marks on the face
of an expended target after a high order detonation indicated that
the fuze had some delay. Cardboard placed on the ground just
beyond the ta.get provided a rough indication of the amount of the
delay by the location of the fragment marks in them,

(2) High Speed Camera - the 35mm Fastax Camera film,
operated at 2500 frames per second, provides a slightly more
accurate measurement of the fuze delaye.

(3) Photo-elaectric cell and oscilloscope record -
measurements were made from the photographed pattern of a Tektronix
Type 513-D cathode=-ray oscillograph. The oscillograph sweep was
triggered by the impact of the rocket on a %002 lead foil contact
screen secured to the face of the target (separated from the target
by an insulatinz shaet of paper). A photoelectric cell set np near
the target.detected the detonation of the heads The burst signal
was applied to tihe vertical deflection input of the oscillographe.
The time from the beginning of the trace to the detonation signal
represented the functioning delay time of the fuze.

10, RESULTS:

a. Detailed results of the firing are presented in Appendix (B)
Appendix (C) consists of excerpts from typical movie reccords of the
target impacts.

be Folloving is a2 summary of tho results obtaineds

411 rounds Tirud with impact velocitics between 1900-2300 7t./3cce

Summary of Regultgs
iiox Bils Ruzo Functs _____Delay
Fired hic! Obl. HO Dud_ Microacgonds c
: -30°v
8 3040 Al 0° 3 7 697 36M
2 '.'064 Al 0° - 2 - o -
3 1080 Al 0° 2 1 700 - 830  15"-18"
1 1125 Al 0° 1 - 640 12"
1 1250 AY 0° 1 - e gu
4 ¥250 mild stecl O° 3 ik e PSP
CONFIDENTIAL
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Result

Summa
No, Rds. T ct
Filred = Talckness Obl,
O°F
2 Y040 Al o
Ambiont
2 3016 4l 0°
4 2020 Al 0°
7 1020 Al 60°
10 2032 Al c°
2 0032 Al 60°
4 1250 Al 0°
4 1250 Al 60°
130°F,
6 1040 Al 0°

- 2
- 2
2 2
i -
8 2
2 2
4 -
4 =
5 1

Continued)

Buze Fupet, _Dolay
0 Dud Microseconds Jnches

697 - 789 -

743 - 771 -

558 - 794 -
684

342 - 403 -
441 - 529  12"-36"

535 - 545  12"-24"

c. At low temperaturcs, O°F, and -30°F,, thc T-2027 fuze did
not function on targets as thin as it did at highor tomperaturcs

nor with as much reliadbility,

At low tcmperaturcs, the fuzo would
not function satisfactorily on targots lightcer than Y080 alumimm
(24 ST allov)s TIMinctioning delay times after target impect woro
all above 500 microscconds on the rounds detonating.

d. At amdbiont and clevated temperatures, tho fuze providod
high order functioning with rcasoncble consistency on tergets asg
light as Y020 aluminwn at 60° obliquity.
wore above 500 microscconds on £l1l oxcept those rounds fired at
9250 targets, It was also notod during thc low tcmporature firing

that extrcmoly short dolays werc boing obtained on the 250 targcts.
Ono (1) oxplanation of thc roduced dolay “imoc on tho heavier targots

Functioning dclay times

may be that tho dotonator is shifting forward upon impact doceclera~
tion and thoroby decroasing the air gap betwecon itsclf and the

primer (Figurec 2).
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CONCLUSIONS

11, It i3 concluded that the T-2027 fuze fired for target impact
at velocities of approximately 2100 ft./second will:

a. Function with reasonable consistency on

(1) Y020 or heavier alumimum alloy at 60° obliquity at
gmbient and elevated temperature.

(2) Y080 or heavier alumimum alloy at 0° obliquity
at -30°F,

(3) %250 aluminum alloy or mild steel at temperatures
ranging from -30°F, to 13C°F,

‘D¢ "hen detonating after impact on targets 9125 and thinrer,
usually have a delay greater than 500 microseconds, but when

detonating on ¥250 and heavier targets often have a delay less than
500 microsecondse.

BART E
SRCOMMENDATI ONS

12, It 1s recommended that work be continued on the developmant of
a delay element for the T-2027 fuze that will not (1) have its
impact sensitivity reduced at low temperatures, and (2) have 1its
delay time reduced vhen subjected to heavy impacts.
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The tests upoan vhich this report 1s based vere conducted by:
F. Wo KASDORF, Rocket Battery Officer
Rocket Battery Division
Terminal Ballistics Department

This repert was prepared bys
F. W. KASDORF, Rocket Battery Officer
Rocket Battery Division
Terminal Ballistics Department

This report was reviewed by:
W, B. ROEZATSON, Lieutenant Commander, USN
Terminal Ballistics Officer
Terminzal Ballistics Department
Re He LYDDANE, Director of Research
Terminal Ballistics Department
C. C., BRAMBLE, Dircctor of hcseearch, Ordnance Group

APPROVED: J. F. BYRNE
Captain, USN
Cocmandcer, Naval Proving Ground

=z T
f£e Lo RUCKNER
Captain, USN

{ Ordnance Officer

! By direction
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CONFIDENTIAL NPG REPORT NO. 1126

Functioning Test of P.Ds Rocket Fuze T=2C27

TABLE 1
EST P RAM UEST N 2 {HBX-1 LOADED HEADS)
Firing Record of T-2027 PeLe. fuze in 2¥75 rocket heads Mk 1-3
Fired from NPG 1050 ft. launcher with two (2) 5" HVAR Motors
Tempe of Target - Al Striking

Rde Date Fuzed Head Thick Oble Velocity Func- Delay
Nos 1952 Dege Fo Inches Deg, Fte./Sec, tioning Micro-Sec,

1l 11-4 Ambient (60°) ,032 0 2009 HO Missed

< 114 <016 0 2024 Dud -

3 1ll-j «032 0 2000 HO 704

N 11-4 «032 0 1979 HO 794

5 11=4 «032 o} 2024 HO 575

6 11=4 0016 0 2032 Dud -

7 11l=5 «032 60 1962 HO 220

8 11=-5 «032 60 1946 HO 684 :
10 1l1-5 250 0 T91* - -

11 11=-5 «020 60 1982 HO Inste.

12 1ll=5 «020 60 1996 HO 771

13 1l=5 250 0 NeTe HO 394

14 11-5 ¢250 0 1986 HO NoTo

15 11=5 ¢250 0 1976 HO 342

16 11-5 020 60 1990 HO Missed

17 11l=-5 +020 0 1996 Dud -

18 11-7 020 60 1946 HO 756 :
19 1ll=7 «020 0 1956 HO 789 I
20 11=7 250 0 1944 HO 4,03
21 11-7 020 o} 1940 Dud -—
22 11-7 020 60 1969 HO 743

23 11=7 +020 60 1969 HO -
24 11-7 «020 0 1981 HO 697
25 11-7 «032 0 1914 Dud —
26 11=-7 «032 0 2002 Dud - g1
27 11-7 +032 0 1958 HO 592 H
28 1l-7 «032 0 1953 HO 64,0
29 11-7 032 0 1973 HO 558
30 11=-7 «032 0 NeTs KO Inst,

NOTES:s Total Range to Target = 1315 Ft.
NeTe = Not Taken
Inst, = Oscilloscope Recorded Instantaneous Functioning o
# Forward Motor did not burn; Malfunction -

CONFIDENTIAL
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z QOGRAM REQUE N 86 (HBX~- ADED HEADS

Firing Record of T-2027 P.De fuze in 2V¥75 rocket heads Mk 1-3
Fired from NPG 1050 ft, launcher with two (2) 5" HVAR Motors

Tempe of Target - Al Striking

Rd, Date Fuzed Head Thick Obl. Velocity Func- Delay
Hoo 1953 _Dege Fo  Inghes Dege Fta/Secs tioning Micro-Secs Inches
1l 1-29 Amb, 250 60 1969 HO Missed 36
2 1-29 Amb, 250 60 1946 HO 529 36
3 1l1-29 130 « 040 0 1982 HO 535 12
L, 1-29 130 «040 0 1947 HO 545 12
5 1-29 130 «040 0 1951 Dud - —
6 1-29 130 « 040 0 1938 HO Missed 12
7 1-29 130 «O4C 0 1952 HO 545 12
9 129 130 2040 0 1992 HO 545 2L
10 1=-30 Anmd, 250 60 1917 HO Missed 36
11 1-30 -30 « 040 Q 1923 Dud - —
12 1-30 -30 «040 0 1956 Dud - -
13 1l-30 -30 «040 0 1927 Dud - -
14 1-30 -30 « 040 0 2030 Dud - -
15 1-30 «30 040 0 1969 HO 697 36
16 1-30 -30 «040 0 1935 Dud ——— -~
17 2«6 0 «040 o] 2154 Dud - e
18 26 0 « 040 0 2181 Dud - -

NOTE: Total Range to Target = 1315 Ft.
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Punctioning Test of P.De. Rocket Fuze T-2027
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GRAM UE NO COMP, B LUADED HEADS

Firing Record of T-2027 P.De fuze in 2%75 rocket heads Mk 1-3
Fired from NPG 1050 ft, launcher with two (2) 5% HVAR Motors

Tsmpe of Target
Fuzed Thick Striking

Rde Date Head Inches Cbl. Velocity Func- Delay * __ __
Nos 1953 Deg, F, First Second Deg, Ft,/Sece tioning HMicrgo-3ec, Inches

1 3-19 =30 «040 250 0 1923 HG =,250 — 6

2 3"19 “30 .OhO 0250* 0 2093 HO "0250 T 3

3 3-19 -30 e125 L250x O NeTe HO -.125 640 12

4 3-19 -30 «0B80 4250x O 2009 HO -.080 840 15

5 3-19 =30 «080 ,250x O 2304 Dud —-—— -

6 3«19 -30 <064 ,250x O 2215 HO =-.250 -— 12

7 3-20 -30 «080 ,250x O 2239 HO -,080 700 18

8 3-20 =30 «064 4250x O 2163 HO -,250 —— 2

NOTE: *Photo-Electric Cell Trained on First Target Only.
When Fuze Functioned on second target no Oscillograph
Record of Delay was obtained,

x These Targets were Mild Steel Plates, all others Aluminume

CONFIDENTIAL
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